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(54) Method and apparatus for packing material 

(57) the present invention relates to a packing 
method and an apparatus implementing said method in 
which a material is packed into a container by an airtap- 
ping process in which the air-pressure state of the 
space comprising a container and a space part con- 
nected with said container, which space being loaded 
with the material, is switched several times from a low 
air-pressure state to a high air-pressure state alter- 



nately, while keeping said low at-pressure state equal to 
or higher than the atmospheric pressure existing out- 
side said space, thereby preventing the material from 
getting blown up by the inflow of the atmospheric air out- 
side the container and packing a material into said con- 
tainer homogeneously. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a packing 
method and a packing apparatus in which a powder, a 
granular material, a material in flakes, a plate material 
or the like (hereinafter collectively referred to as the 
"material") is injected into a container or receptacle 
such as a can, a bag, a rubber mold, a die or the like 
(hereinafter collectively referred to as the "container") 
which has an opening for feeding the material and a 
space of which is filled with said powder or the like. 

PRIOR ART 

[0002] The present applicants presented packing 
methods as disclosed in the prior patent applications in 
Japan, KOKAI H9-78103, KOKAI H9-1 69301, and 
KOKAI H1 1 -491 01 , in which a container, a can, a bag, a 
rubber mold, a die or the like is packed with a material 
by using an air-tapping method. 

[0003] By adopting said air packing method, scat- 
tering in quantity of the material at each time of the fill- 
ing has been decreased, and the regional difference in 
packing density of the material in the container has 
been lessened. 

[0004] Referring to Figures 5, 6, and 7, the conven- 
tional packing methods are hereinafter described. Here, 
a die and a punch inserted into said die form a container 
into which a powder is injected. 

[0005] A part (1) shown in Fig. 5 is a cylindrical die, 
and part (2) is a punch inserted into the die (1) (herein- 
after this punch is referred to as the "lower punch"). A 
powder is to be filled into a die cavity (3) which is a 
space formed with the die (1) and the lower punch (2). A 
table (4) is arranged so that its upper surface is flush 
with the upper surface (1a) of the die (1). A box-shaped, 
bottomless feeding element (hereinafter referred to as 
the "feed shoe") (5) is mounted on the table (4). The 
external wall of the receded part of the feed shoe (5) is 
provided with a pipe (6), which is connected to an aspi- 
rator-type vacuum generator (7). A pipe (8) connected 
to the external wall (5a) of the feed shoe (5) is con- 
nected to a compressed air supplier (10) through an 
electromagnetic valve (9). A part (11) is a cover 
attached to the upper opening of the part (5a) of the 
feed shoe (5). The feed shoe (5) is loaded with a powder 
(p). A horizontal cylinder (12) is attached to the table (4), 
and a piston rod (12a) attached to the horizontal cylin- 
der is connected to the feed shoe (5). 
[0006] In order to fill the die cavity (3), which is 
formed with the die (1) and the lower punch (2) inserted 
into said die (1), with the powder (p), the feed shoe (5) 
mounted on the table (4) is moved by driving the hori- 
zontal cylinder (12) so as to move the piston rod (12a) 
until the feed shoe (5) is located above the die cavity (3) 
as shown in Fig. 6. Then, the powder (5) stored in the 



feed shoe (5) falls into the die cavity {3). 
[0007] Subsequently, the aspirator-type vacuum 
generator (7) is energized with the electromagnetic 
valve (9) being closed so that air in the feed shoe (5) is 

5 let out, thereby changing the air-pressure inside the 
feed shoe (5) from the atomospheric state (a) to a state 
lower than the atmospheric pressure (b). Figure 7 
shows an example in which the lower state (b) is 0.5 
atm. Then, by stopping deaeration by the aspirator-type 

10 vacuum generator (7) and opening the electromagnetic 
valve (9), the feed shoe (5) is supplied with compressed 
air from the compressed air supplier (10), and the air- 
pressure state inside the feed shoe (5) is brought into a 
state at least higher than the air-pressure state (b) 

15 . described above. In Fig. 7, the air-pressure inside the 
feed shoe is brought into 0.8 atm, which is higher than 
the air-pressure state (b). When the air-pressure inside 
the feed shoe (5) has become higher than the air-pres- 
sure state (b) which is lower than the atmospheric pres- 
to sure, the electromagnetic valve (9) is again closed and 
the aspirator-type vacuum generator (7) is energized so 
that the inside of the feed shoe (5) is brought into a state 
(b) lower than the atmospheric pressure. Subsequently, 
operation of the aspirator-type vacuum generator (7) is 

25 stopped and electromagnetic valve (9) is opened so that 
the inside of the feed shoe (5) is supplied with com- 
pressed air, thereby changing the state inside the feed 
shoe (5) from the air-pressure state (b) to a air-pressure 
state (c) higher than the air-pressure state (b), 

30 [0008] As discussed above, by the air tapping 
method in which the air-pressure state inside the feed 
shoe is repeatedly switched from a state (b) which is 
lower than the atmospheric pressure to a state (c) which 
is higher than the state (b), the die cavity (3) formed with 

35 the die (1 ) and lower punch (2) inserted therein may be 
filled with the powder (p) homogeneously and highly 
densified. After the powder (p) is packed into the die 
cavity (3), the horizontal cylinder (12) is moved so as to 
retract the piston rod (12a), thereby relocating the feed 

40 shoe (5) away from the die cavity (3). Then, an upper 
punch (not shown in the Figure) is inserted into the die 
(1) and lowered to press the powder (p) packed in the 
die cavity (3) so as to obtain a powder compact. 



[0009] The conventional methods in which filling is 
carried out not by air tapping but only by gravity suffer 
problems that: the packing quantity varies at each time 
of packing, the packing density varies regionally in the 
container, and the packing quantity of each container is 
uneven when filling multiple containers at the same 
time. In particular, when a cavity with a complex shape 
or with a shallow ring shape is filled with a powder by 
the filling methods without the use of air tapping, the 
unevenness of the packing density in the cavity greatly 
deteriorates the quality of the product 
[0010] By adopting air tapping to fill a container with 
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ITmaterial, the problems as aescribed~above may be 
prevented. However, in the conventional air tapping 
method and apparatuses described above, air tapping 
is carried out by the repetition of switching the air-pres- 
sure state from a state (b), which is lower than the 
atmospheric pressure, to a state (c), which is higher 
than the state (b), a problem arises when the air-pres- 
sure inside the feed shoe (5) becomes lower than the 
atmospheric pressure. That is, the air outside the die 
cavity (3) flows into the die cavity (3) through the clear- 
ance between the internal wall (1 b) of the die (1 ) and the 
external wall (2a) of the lower punch (2), which blows up 
the powder (p) packed in the die cavity (3). 
[0011] In addition, when the conventional air tap- 
ping method is used for filling a rubber mold (1 7) shown 
in Fig. 3 with a powder, since the air-pressure state 
inside the rubber mold (17) becomes lower than the 
atmospheric pressure when it is at the low air-pressure 
state in the air tapping process, it is necessary to pre- 
vent the rubber mold from deforming inwardly by resort- 
ing to means for bringing the outside of the rubber mold 
also into a low air-pressure state. Such a preventive 
measure complicates the structure of the apparatus, 
causing the apparatus to be costly and trouble prone. 
[0012] It is an object of the present invention to 
solve the problems that the conventional packing meth- 
ods and apparatuses suffered. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] 

Fig. 1 is a vertical sectional view of a packing appa- 
ratus embodying the present invention. 

Fig. 2 is an operational diagram showing switching 
of the air-pressure when the air tapping of the 
present invention is applied. 

Fig. 3 is a vertical sectional view of another packing 
apparatus embodying the present invention. 

Fig. 4 is a vertical sectional view of another packing 
apparatus embodying the present invention. 

Fig. 5 is a vertical sectional view of a conventional 
packing apparatus. 

Fig. 6 is a vertical sectional view of another conven- 
tional packing apparatus. 

Fig. 7 is an operational diagram showing switching 
of the air-pressure when the conventional air tap- 
ping is applied. 
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DETAItED DESORIPTION OF THE PREFERRED 
EMBODIMENT 

[0014] In order to achieve the above discussed 

5 object, the present inventors devised a new packing 
method in which air tapping is carried out by switching 
the air-pressure state of a space comprising a container 
and a space part connected with said container from a 
low. air-pressure state to a high air-pressure state sev- 

10 eral times while keeping said low air-pressure state 
equal to or higher than the atmospheric pressure out- 
side said space, as well as an apparatus comprising a 
means for bringing the air-pressure state of said space 
into an air-pressure state which is higher than the 

15 atmospheric pressure outside said space, and a means 
for bringing the space that has been at an air-pressure 
state higher than the atmospheric pressure into an air- 
pressure state lower than said state but equal to or 
higher than the atmospheric pressure outside said 

20 space. 

[0015] Using Figs 1 to 7, embodiments of the 
present invention will be discussed, but the present 
invention is not limited to these embodiments but may 
be otherwise modified within the scope of the invention. 

25 [0016] First of all, using Figs. 1 and 2, an embodi- 
ment is explained in which a powder to be compacted is 
packed into a die cavity as a space to be packed. 
Detailed description of the parts that correspond to 
those in the conventional packing apparatus described 

30 above will be omitted and indicated by the same numer- 
als. 

[0017] Similarly to the conventional packing appa- 
ratus described above, a pipe (8) attached to the exter- 
nal wall of the receded part (5a) of the feed shoe (5) is 

35 connected to a compressed air supplier (10) through an 
electromagnetic valve (9). The part (13) is a pressure- 
releasing valve that is attached to a pipe (6) connected 
to the external wall of the receded part (5a) of the feed 
shoe (5). The pressure-releasing valve (13) is designed 

40 to exhaust the air inside the feed shoe (5) when the air- 
pressure inside the feed shoe (5) becomes higher than 
a certain degree that is higher than the atmospheric 
pressure. An air-releasing hole (14) is formed in the wall 
of the receded part (5a) of the feed shoe (5). 

45 [0018] Similarly to the conventional method, in 
order to fill the die cavity (3) being formed with the die 
(1) and the lower punch (2) inserted into said die (1) 
with the powder (p), the feed shoe (5) mounted on the 
table (4) is moved by driving the horizontal cylinder (12) 

so so as to move the piston rod (12a) until the feed shoe 5 
is located above the die cavity (3) as shown in Fig. 6. 
Then, the powder (5) stored in the feed shoe (5) falls 
into the die cavity (3). 

[0019] Subsequently, the electromagnetic valve (9) 
55 is opened to supply compressed air from the com- 
pressed air supplier (1 0) into the feed shoe (5) so that 
the air-pressure inside the feed shoe (5) is brought into 
an air-pressure state (BO) that is higher than the atmos- 
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plieric^ressure (AO) as shown in Fig. 2 in which said 
air-pressure state (BO) is 1.3 atm. When the air-pres- 
sure supplied from the compressed air supplier (1 0) into 
the feed shoe (5) exceeds the tolerance of the pressure- 
releasing valve (13), the air is released from said pres- 5 
sure-releasing valve (13). Then, the electromagnetic 
valve (9) is closed so as to stop air supply from the com- 
pressed air supplier (10) into the feed shoe, and the air 
inside the feed shoe (5) at a high air-pressure state 
(BO) is naturally let out from the air-releasing hole (14), w 
which brings the air-pressure, inside the feed shoe (5) 
down to the atmospheric pressure as indicated by (A1) 
in Fig. 2. At this point, the electromagnetic valve (9) is 
again opened so as to supply compressed air from the 
compressed air supplier (10) into the feed shoe (5), 15 
thereby bringing the air-pressure state inside the feed 
shoe (5) into an air-pressure state (B1) that is higher 
than the atmospheric pressure indicated by (A1 ). . Sim- 
ilarly to the process described above, when the air-pres- 
- sure supplied from-the compressed air supplier (1 0) into 20 
the feed shoe (5) exceeds the tolerance of the pressure- 
releasing valve (13), the air is released from said pres- 
sure-releasing valve (13). Then, the electromagnetic 
valve (9) is closed so as to stop air supply from the com- 
pressed air supplier (1 0) into the feed shoe, and the air 25 
inside the feed shoe (5) at a high air-pressure state (B1 ) 
is naturally let out from the air-releasing hole (14), which 
brings the air-pressure inside the feed shoe (5) down to 
the atmospheric pressure as indicated by (A2) in Fig. 2. 
[0020] As discussed so far, by the repetition of air 30 
tapping in which the state of air-pressure inside the feed 
shoe is switched from a state higher than the atmos- 
pheric pressure to a state that equals to the atmos- 
pheric pressure, the powder (p) can be packed 
homogeneously and highly densified into the die cavity 35 
(3) formed with the die (1) and the lower punch (2) 
inserted therein. After the powder (p) is packed into the 
die cavity (3), the horizontal cylinder (12) is moved so as 
to retract the piston rod (12a), thereby relocating the 
feed shoe (5) away from the die cavity (3). Then, an ao 
upper punch (not shown in the Figure) is inserted into 
the die (1) and lowered to press the powder (p) packed 
in the die cavity (3) so as to obtain a powder compact. 
[0021] In this embodiment, air tapping is carried out 
by repetition of switching the air-pressure state from a 45 
state higher than the atmospheric pressure to a state of 
the atmospheric pressure so that air outside the die cav- 
ity (3) is not allowed to get into the die cavity (3) through 
the clearance between the internal wall (1b) of the die 
and external wall (2a) of the lower punch (2). Therefore, so 
the problem that the powder (p) is blown up by the air 
may be prevented from occurring. In addition, air tap- 
ping may be carried out by appropriate times of repeti- 
tion of switching the air-pressure state from a state 
higher than the atmospheric pressure (higher state) to a 55 
state lower than said higher state but yet higher than the 
atmospheric pressure. 

[0022] It is also possible to employ an electromag- 



netic valve instead of the pressure-releasing valve (13), 
and spare the air-releasing hole (14) provided in the 
receded part 5a of the feed shoe (5). In this case, the air 
supplied from the compressed air supplier (10) is let out 
by opening the electromagnetic valve as a substitute for 
the air-releasing hole (14) so that the air-pressure inside 
the feed shoe (5) is brought back to the atmospheric 
pressure. 

[0023] As discussed above, by carrying out the-air 
tapping process using air-pressure higher than the 
atmospheric pressure surrounding the die (1) and the 
lower punch (2), air is not allowed to get into the die cav- 
ity (3) from the clearance between the internal wall (1b) 
of the the (1) and the external wall (2b) of the lower 
punch (2). Therefore, the problem that the powder (p) is 
blown up does not arise. 

[0024] Referring to Fig. 3, an embodiment of the 
present invention in which the apparatus comprises a 
rubber mold with a cavity is now described. 
[0025]- - A-lower punch (1 6) is inserted into a cylindri- 
cal die (15). The lower punch (2) comprises a part with 
a larger diameter and a part with a smaller diameter. 
Into the boundary part of these parts, an inwardly pro- 
truded part of the die (1 5a) is fit so as to prevent the die 
(1 5) from sliding upward. 

[0026] A rubber mold (17) is placed in a space (18) 
formed with the internal wall of the die (15) and the 
external wall of the lower punch (16). The outer diame- 
ter of the rubber mold (17) is sized approximately the 
same as the inner diameter of the die (15). A backup 
ring (19) made of hard synthetic resin is fit into the 
upper edge of the lower punch (16) so as to prevent the 
rubber mold being caught between the die (15) and the 
lower punch (16). The lower punch (16) is fixed on a 
support table (20) with a bolt (21) inserted into a hole 
(20a) provided in the support table (20) so that the bolt 
(21) is fit into a bolthole (16c) in the bottom of the lower 
punch (16). The lower part of the lower punch (16) has 
a smaller diameter than other parts in which a part (1 6b) 
is provided with some flat springs being inserted 
between the bottom surface of the die (15) and the 
upper surface of the support table (20). The top surface 
of the rubber mold (17) is designed to nearly be flush 
with the top surface of the die (1 5). 
[0027] A cylindrical guide element (23) is mounted 
on the top surfaces of the rubber mold (1 7) and die (1 5). 
The bottom opening of the cylindrical guide (23) is pro- 
vided with a grid element (24) comprising parallel wires, 
a mesh, a plate with many holes, or the like. Regarding 
this grid element, the present applicants have disclosed 
in a patent application, KOKAIH-1 1 -90694, therefore, 
only a brief explanation will be made here. The powder 
(p) is injected into the cavity (17a) of the rubber mold 
(17) through the grid element (24) while the air tapping 
process is carried out. After completion of the air tap- 
ping process, the guide element is lifted from the sur- 
faces of the rubber mold (1 7) and the die (15), when the 
grid element (24) functions to prevent the powder (p) in 
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— the cylindrical-guide element-(23) from falling off. 

[0028] The part denoted by (25) is an air-tapping 
device which comprises a body comprising a cylindrical 
part (25a') which has an opening bottom and a closed 
top, and a part horizontally protruding from the lower 
part of the cylindrical part (25a'), further comprising a 
first electromagnetic valve (25c) connected to the cylin- 
drical part (25a 1 ) through a pipe (25d), a second electro- 
magnetic valve (25e) connected to a compressed air 
supplier (25g) through a pipe (25f). 
[0029] The process in which the cavity (1 7a) of the 
rubber mold (17) is packed with a powder is now 
described. 

[0030] The cylindrical guide element (23) loaded 
with the powder (p) is mounted on the top surfaces of 
the rubber mold (17) and the die (15), and the air-tap- 
ping device (25) is mounted on the top of the cylindrical 
guide element. With both the first electromagnetic valve 
(25c) and second electromagnetic valve (25e) closed, 

the compressed air suppiier-(25g) is energized. Then, 

the second electromagnetic valve (25e) is opened to 
send compressed air into the cylindrical guide element 
(23) from the compressed air supplier (25g) so that the 
inside of the cylindrical guide element (23) becomes to 
be a high air-pressure state that is higher than the 
atmospheric pressure. Subsequently, the second elec- 
tromagnetic valve (25e) is closed and the first electro- 
magnetic valve is opened at the same time so as to 
exhaust the air in a high air-pressure state and bring the 
inside of the cylindrical guide element back to the 
atmospheric-pressu re-state. After the inside of the 
cylindrical guide element becomes equal to the atmos- 
pheric pressure, the first electromagnetic valve (25c) is 
closed. Then, the second electromagnetic valve (25e) is 
reopened so as to send compressed air into the cylindri- 
cal guide element (23) and bring the inside of the cylin- 
drical guide element (23) into a high air-pressure state 
that is higher than the atmospheric pressure. Then, 
again the second electromagnetic valve (25e) is closed 
and the first electromagnetic valve (25c) is opened to let 
out the air at a high air-pressure state and bring the 
inside of the cylindrical guide element (23) back into the 
atmospheric-pressure-state, and then the first electro- 
magnetic valve (25c) is closed. Through this air tapping 
process, the powder (p) in the cylindrical guide element 
(23) is injected through the grid element (24) into the 
cavity (1 7a) of the rubber mold (1 7). 
[0031] After the powder is packed into the cavity 
(17a) of the rubber mold (17) by air tapping, the cylindri- 
cal guide element (23) and the air-tapping device (25) 
are detached and an upper punch which is not shown in 
the Figure is mounted on the top surfaces of the rubber 
mold (17) and die (15), and towered. While the upper 
punch is being lowered, the die (15) is pressed down 
resisting the elasticity of the flat springs provided 
between the die (15) and the support table (20). Since 
the lower punch (16) supported by the support table 
(20) does not descend, the depth of the space formed 



-with-the-inner wall of the die (1 5)and-the upper surface 
of the lower punch (16) is reduced so as to allow the 
rubber mold (17) to shrink inwardly compressing the 
powder (p) packed inside the rubber mold (17), thereby 

5 producing a powder compact. 

[0032] In the conventional packing method, the air 
tapping process was carried out by switching the air- 
pressure state inside the cylindrical guide element (23) 
from a state lower than the atmospheric pressure (b) to 

io a state higher than said state (c) alternately In that 
case, when the air-pressure state inside the cylindrical 
guide element (23) and the cavity (17a) of the rubber 
mold (17) became to be lower than the atmospheric 
pressure, the atmospheric air existing between the 

75 external wall of the rubber mold (17) and the internal 
wall of the die (15) pushed the rubber mold (17), 
deforming the rubber mold (17) inwardly. In the present 
invention, because the air tapping process is carried out 
by switching the air-pressure state inside the cylindrical 

20 guide element (23) from a state higher than the atmos- 
pheric pressure to a state equal to the atmospheric 
state alternately, the external wall of the rubber mold 
(17) is pressed toward the internal wall of the die (15) 
when the air-pressure state inside the cylindrical guide 

25 element (23) and the cavity (17a) becomes higher than 
the atmospheric pressure. Deformation of the rubber 
mold (17) therefore does not occur, and the desired 
powder compact may be obtained in this invention. 
[0033] As discussed so far, the conventional air tap- 

30 ping process by switching the air-pressure state inside 
the cylindrical guide element (23) from a state lower 
than the atmospheric pressure (state b) to a state 
higher than said state (state c) caused the rubber mold 
(17) to deform inwardly when the air-pressure state 

35 inside the cylindrical guide element (23) and the cavity 
(17a) of the rubber mold (17) became lower than the 
atmospheric pressure (state b). In order to solve this 
problem, as disclosed in the prior application, KOKAI H- 
9-78103, the atmospheric air existing between the rub- 

40 ber mold (17) and the die (15) was sucked so that the 
rubber mold (1 7) was tightly attached to the die (15) due 
to the negative pressure generated between the rubber 
mold (17) and the die (15). However, such a means for 
generating negative pressure is no longer necessary in 

45 this invention in which air tapping is carried out by the 
repetition of switching the air-pressure state from a 
state higher than the atmospheric pressure to a state 
equal to the atmospheric pressure. This serves to sim- 
plify the structure of the apparatus. 

so [0034] In addition, unlike the conventional packing 
method in which the powder (p) was blown up due to the 
atmospheric air that flowed into the cylindrical guide ele- 
ment (23) through the clearances between the top sur- 
faces of the die (15) and the rubber mold (17) and the 

55 bottom surface of the cylindrical guide element (23), the 
present invention prevents the powder (p) from getting 
blown up. 

[0035] An embodiment of the present invention in 
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— which a bag is packed with a material such as a powder, 
a gianular material and the like is hereinafter described 
referring to Fig. 4. 

[0036] A bag-holding container (26) has an open 
top, and a bag (27) is set inside the bag-holding con- 
tainer (26). The fringe (27a) of the opening of the bag 
(27) is placed upon the upper surface of the bag-holding 
container (26). A cylindrical guide element is mounted 
on the top of the bag- holding container (26). 
[0037] In this embodiment, an air-tapping device 
(25') comprises a body (25h) comprising an open bot- 
tom and a top provided with a penetrating hole (25h') t a 
first electromagnetic valve (25j) connected to the side 
wall of the body (25h) through a pipe (25i), a second 
electromagnetic valve (25m) connected to the first elec- 
tromagnetic valve (25]) through a pipe (25k), and a com- 
pressed air supplier (25p) connected to the second 
valve (25m) through a pipe (25n). 
[0038] The bag (27) is set inside the bag-holding 
container (26) so that the fringe of the opening of the 
bag (27a) is placed upon the upper surface of the bag- 
holding container (26), and the cylindrical guide ele- 
ment (28) is mounted on the upper surface of the bag- 
holding container (26). Subsequently, a certain amount 
of the powder (p) is injected to fill the bag (27) and a part 
of the cylindrical guide element (28). Then, the air-tap- 
ping device (25 1 ) is mounted so as to cover the top 
opening of the cylindrical guide element (28). 
[0039] Subsequently, with the second electromag- 
netic valve (25m) being open and the first electromag- 
netic valve (25j) being closed, the compressed air 
supplier (25p) is energized. The second electromag- 
netic valve (25m) is then closed so that the compressed 
air having a pressure higher than atmospheric pressure 
that is supplied from the compressed air supplier (25p) 
is contained in the pipe (25k) between the first electro- 
magnetic valve (25j) and the second electromagnetic 
valve (25m). Then, the first electromagnetic valve (25j) 
is opened with the second electromagnetic valve (25m) 
being closed so that the air contained in the pipe (25k) 
between the first electromagnetic valve (25j) flows into 
the air-tapping device (25'), which brings the air-pres- 
sure state inside the cylindrical guide element (28) into 
a high air-pressure state that is higher than the atmos- 
pheric pressure. Subsequently, the compressed air 
flowed into the cylindrical guide element (28) is 
exhausted from the penetrating hole (25h') provided in 
the top of the body (25h), thereby bringing the air-pres- 
sure state inside the cylindrical guide element (28) back 
into the atmospheric pressure state. 
[0040] By carrying out air tapping by switching the 
air-pressure state from a high air-pressure state that is 
higher than the atmospheric pressure to the atmos- 
pheric pressure state alternately, the powder (p) that 
has been injected into the bag (27) as well as the cylin- 
drical guide element (28) is packed into the bag (27). 
[0041] Similarly to the previous embodiment, air 
tapping is carried out by switching the air-pressure state 



-from a high-air-pressure-state that-is higher than the 
atmospheric pressure to the atmospheric pressure 
state alternately in this embodiment The powder (p) 
that has been injected into the bag (27) as well as the 

5 cylindrical guide element (28) is therefore packed into 
the bag (27). The problem that the powder (p) inside the 
cylindrical guide element (28) is blown up due to inflow 
of the atmospheric air from the clearance between the 
bag-holding container (26) and the cylindrical guide ele- 

70 ment (28) may therefore be prevented from arising. 
[0042] When the bag (27) is packed with the pow- 
der (p) by the conventional packing method in which air 
tapping is carried out by switching the air-pressure state 
from a low air-pressure state (b) that is lower than the 

15 atmospheric pressure to a high air-pressure state (c) 
that is higher than said (b) state, a problem arises when 
the air-pressure state inside the cylindrical guide ele- 
ment (28) and the bag (27) become to be a low air-pres- 
sure state (b) that is lower than the atmospheric 

20 pressure. That is, the bag (27) deforms inwardly due to 
inflow of the atmospheric air existing between the bag 
(27) and the bag-holding container (26). Since the 
present invention allows the bag (27) to be closely 
attached to the inner wall of the bag-holding container 

25 (26) by adopting air tapping in which the air-pressure 
state is alternately switched from a high air-pressure 
state that is higher than the atmospheric pressure to the 
atmospheric pressure state, deformation of the bag (27) 
does not occur. 

30 [0043] As discussed above, the present invention 
allows the material to be packed into the container uni- 
formly. This effect may be achieved also by the following 
process: the container has been preliminarily loaded 
with a material by the use of another packing method or 

35 the conventional packing method, and covered with a 
shoe that has the same structure as the feed shoe 
described above, but is not loaded with the material to 
be packed (hereinafter this shoe is referred to as the 
"cover shoe"). Then, the cover shoe is subjected to the 

40 cycle in which the air pressure state inside the cover 
shoe is switched from a high air-pressure stated to a low 
air-pressure state, while keeping the air-pressure higher 
than or equal to the air-pressure outside the container ( 
normally, atmospheric pressure). The material is there- 

45 fore packed uniformly into the container throughout with 
little scattering of the packing quantity at each time of 
packing. Although this process is disadvantageous in 
terms of productivity compared with the method in 
which feeding and packing are carried out simultane- 

50 ously by the use of the feed shoe that is previously 
loaded with the material, the air tapping method by the 
use of the cover shoe is preferably employed in the 
cases such as the following example: 
[0044] When a container with a complex shape or a 

55 shallow ring shape needs to be filled with a powder with 
highly controlled weight and dimensional precision, the 
powder is preliminarily weighed with a high-precision 
weighing device according to the desired quantity to be 
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f j]ie¥ihtoT^]e"^ity^ncl"fecl into'tfie "die cavity. At this 
stage, the packing density in the die cavity is quite une- 
ven. Then the cover shoe is mounted on the top opening 
of the die cavity and subjected to the air tapping proc- 
ess. This process allows the powder to be filled into 
every corner of the complicatedly shaped die cavity or 
circumferential wall of the shallow-ring-shaped cavity 
with a great homogeneity as well as great weight preci- 
sion. Unlike the conventional air tapping method in 
which the quantity of the packed powder may change 
due to the blowing up of the powder, the air tapping 
method of the present invention does not change the 
quantity of the powder at all. Therefore, complicatedly 
shaped or shallow-ring-shaped powder compacts 
whose weights and shapes are precisely. controlled may 
. be produced by the present invention. 
[0045] If the material to be packed is a flammable 
powder or the like, the air used for air tapping may be an 
inert gas such as nitrogen gas or argon gas. The air that 
has been referred to in the embodiments above is not 
limited to the atmospheric air, but comprises inert gases 
including nitrogen gas and argon gas. 
[0046] Being constructed as described so far, the 
present invention has the following effects. 
[0047] The problem that the material to be packed 
in the space is blown up by the inflow of the atmospheric 
air outside the space does not arise, because the air 
tapping process is carried out by keeping the air-pres- 
sure state higher or equal to the atmospheric pressure 
state. 

[0048] The apparatus of this invention does not 
require a means for preventing the container from 
deforming because the air tapping process is carried 
out by keeping the air-pressure state higher or equal to 
the atmospheric pressure state. The structure of the 
apparatus may therefore be simplified. 

Claims 

1 . A packing method in which a material is packed into 
a container by an air tapping process in which the 
air-pressure state of the space comprising said 
container and a space part connecting with said 
container, which space being loaded with said 
material, is switched from a low air-pressure state 
to a high air-pressure state alternately, while said 
air tapping process being characterized in that said 
low air-pressure state is equal to or higher than the 
atmospheric pressure of the outside of the space. 

2. A packing method comprising the steps of: 

connecting a feed shoe loaded with a material 
with a container comprising a cavity to be 
packed with said material; and 
subjecting said feed shoe with the material to 
an air tapping process in which the air-pressure 
state inside the feed shoe is switched several 
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— ** times from a low air-pressure state to a high 
air-pressure state alternately, while keeping 
said low air-pressure state equal to or higher 
than the atmospheric pressure of the outside 
space of the container, 

thereby packing the material into the container. 

3. A packing method comprising the steps of: 

mounting a cover shoe on a container compris- 
ing a cavity in which a material has previously 
been fed; and 

subjecting said cover shoe to an air tapping 
process in which the air-pressure state inside 
the cover shoe is switched several times from a 
low air-pressure state to a high air-pressure 
state alternately, while keeping said low air- 
pressure state equal to or higher than the 
atmospheric pressure of the outside space of 
the container, 

thereby packing the material into the container. 

4. An apparatus for homogeneous packing compris- 
ing: 

a feed shoe for temporarily storing the material 
to be packed into a container and for covering 
the opening of said container; 
a means attached to said feed shoe for bring- 
ing the air-pressure state inside the feed shoe 
into a high air-pressure state that is higher than 
the atmospheric pressure of the outside space 
of the container; and 

a means attached to said feed shoe for bring- 
ing the air-pressure state inside the feed shoe 
into a low air-pressure state that is lower than 
said high air-pressure state, but equal to or 
higher than the atmospheric pressure of the 
outside space of the container. 

An apparatus for homogeneous packing compris- 
ing: 

a cover shoe for covering the opening of a con- 
tainer; 

a means attached to said cover shoe for bring- 
ing the air-pressure state inside the cover shoe 
into a high air-pressure state that is higher than 
the atmospheric pressure of the outside space 
of the container; and 

a means attached to the cover shoe for bring- 
ing the air-pressure state inside the cover shoe 
into a low air-pressure state that is lower than 
said high air-pressure state, but equal to or 
higher than the atmospheric pressure of the 
outside space of the container. 
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